Gramicidin applied to the innervated membrane depolarized this membrane (i.e. V, decreased), depolarized the noninnervated membrane (i.e. V~ decreased), and produced a transcellular potential difference since V, decreased more than VN, and VN-, --V, -Vv In a typical experiment, shown in Fig. 1 , 0.1 #g/ml of gramicidin D (about 5 X 10 -s M) was added to the innervated membrane. After a lag of about 40 sec, V, and VN began to decrease, and VN-r to increase. After the gramicidin had been washed out 
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FzGum~ l. Effect of gramicidin D on the innervated and noninnervated membranes of the electroplax. V~v and VN.z were measured as described in the text. The solutions were added where indicated on the record. C, 40/zM carbamylcholine chloride in R; R, modified Ringer's solution; G, 0.1/zg/rnl gramicidin D in R. G, R, and G indicate addition of solutions to the innervated membrane. (R) and (G) indicate addition of the corresponding solutions to the noninnervated membrane. The amplitude of the action potential recorded transcellularly is indicated above the upper trace when measured.
with Ringer's solution, the potentials continued to change but eventually leveled off and then slowly returned to their initial values. As can also be seen in Fig. 1 , application of gramicidin at a concentration of 0.1 #g/ml to the noninnervated membrane produced no discernible effect. In fact, even at a 10-fold higher concentration (1 ~g/ml) the antibiotic had no effect when applied to the noninnervated membrane for as long as 30 min. If gramicidin was applied to the innervated membrane at concentrations higher than 0.1 pg/ml or for longer times, greater depolarizations were obtained, but recovery after washing out the antibiotic was often incomplete. Fig. 2 shows that during the period in which the innervated membrane was depolarized A m p h o t e r i c i n B a p p e a r s to act similarly to g r a m i c i d i n w h e n applied to the i n n e r v a t e d m e m b r a n e of the electroplax. H o w e v e r , c o m p a r a b l e changes in Vx, VN, and V~-z are obtained at a higher concentration of the antibiotic, and these changes are reversed more quickly than with gramicidin. As is shown in Fig. 3 , amphotericin B at a concentration of 10 #g/ml (about 1 X 10 -5 M) could be applied repeatedly with nearly identical responses. As in the case of gramicidin, amphotericin had no lasting effect on the depolarization by carbamylcholine. Applied to the noninnervated membrane, a 10-fold higher concentration of amphotericin (100 #g/ml) had no effect in 15 rain.
When valinomycin was applied to the innervated membrane at a concentration of 1 #g/ml (about 9 X 10 -7 u) for 5 min, it was without effect on the potential differences (Fig. 4) . After the valinomycin had been washed out for 5-20 min with Ringer's solution, carbamylcholine applied to the innervated membrane elicited a response nearly identical with the initial response. However, after the carbamylcholine had been washed out, and V,_x had returned nearly to zero and V, and Vr to the initial resting potential (after a typical overshoot), VN and Vz then fell steadily and equally to zero. At a concentration of valinomycin of 1 #g/ml the behavior shown in Fig. 4 is typical, although sometimes more than one application of carbamylcholine was needed to obtain complete depolarization. At higher concentrations of valinomycin, irreversible depolarization was observed without prior application of carbamylcholine, and in this case, too, V~ and V, fell equally so that VN_~ remained zero. In contrast to the other two antibiotics, valinomycin also acted when applied to the noninnervated membrane, producing the same result as when applied to the innervated membrane. The results obtained with valinomycin were qualitatively consistent but quantitatively variable. One possible explanation for the variability may lie in the difficulty encountered in preparing stable solutions of valinomycin in Ringer's solution even at the level of 1 #g/ml. Valinomycin, like gramicidin and amphotericin, had no effect on the directly elicited action potential except insofar as it caused the cell to depolarize.
The effect of gramicidin and amphotericin when applied to the innervated membrane could be rationalized by utilizing the same interpretation of the changes in VI, VN, and Vn_z previously applied by Karlin to explain the action of acetylcholine and its congeners on the electroplax (5). In general terms, in this interpretation changes in Vn-z can be related primarily to changes in the relative permeability of the innervated membrane to sodium and potassium, whereas changes in V~r can be related primarily to changes in the intracellular concentrations of these ions. Changes in V~ are thus dependent on both the permeability changes and the concentration changes. The potassium permeability of the innervated membrane is initially much higher than that of sodium (of the order of 100-fold higher (5)). Both gramicidin and amphotericin would be expected to be capable of increasing permeability to both sodium and potassium ions. Thus, additive increases in the permeability to both ions would increase sodium permeability relatively more, leading to depolarization of the innervated membrane. Thus, the action of the two antibiotics can be explained in the same physical terms as the depolarizing action of acetylcholine and its congeners. However, the action of acetylcholine in increasing sodium permeability relative to that of potassium is mediated through a specific receptor in specialized cells, whereas the action of the antibiotics is more general. The separation of the sites of action of carbamylcholine and gramicidin is indicated by the fact that the response to carbamylcholine is not directly affected. Moreover, d-tubocurarine at a concentration (10 -5 M) which would completely block the action of 40 #M carbamylcholine (6), does not affect the depolarization by gramicidin.
In contrast with gramicidin and amphotericin, valinomycin does not primarily depolarize the innervated membrane of the electroplax. This is consistent with the reported high specificity of valinomycin for potassium, and with the fact that the resting potential across the electroplax membrane is close to the potassium equilibrium potential (7). The fact that the effect of valinomycin becomes manifest only after stressing the cell with carbamylcholine or after prolonged application is reminiscent of the similar effects of N-ethylmaleimide (8) and of ouabain (5) . Both of these latter agents also inhibit recovery from depolarization when applied to either side of the cell. When the cell depolarizes under the influence of valinomycin, the transcellular potential remains zero; hence, according to the interpretation discussed above, this depolarization is not due to a change in the sodium and potassium permeabilities of the innervated membrane, but to a change in intracellular ion concentrations. A reasonable hypothesis is that valinomycin exerts its action by affecting the energy sources (3) required for maintenance of intraceUular ion concentrations.
The lack of a detectable effect of gramicidin and amphotericin when added to the noninnervated membrane is unexpected in view of the sensitivity of a large variety of natural and artificial membranes to these and similar antibiotics. Perhaps because the noninnervated membrane is specialized in that, despite being part of the cell membrane of an excitable cell, it does not respond to either chemical or electrical stimuli with a permeability change, it m a y possess a particularly resistant barrier to sodium ions. By the same kind of reasoning, the innervated membrane might possess special "unprotected" areas susceptible to perturbation either by the acetylcholine-receptor complex or by the appropriate antibiotics.
